Staphylococcus aureus causing wide spectrum of infections and has tendency for the development of multidrug resistance. The study was conducted to find out the antibiogram of S. aureus from clinical samples at Ayub Teaching institute, Abbottabad since September 2018 to May 2019 and to determine the prevalence of MRSA and MSSA .Total 100 Staphylococcus aureus was collected from clinical samples (pus, urine and blood) and identification was done by standard microbiological methods and antibiotic susceptibility testing was done by using disk diffusion method as per CLSI guidelines. Out of these 100 isolates, 44 (44%) were MRSA and 56 (56%) were MSSA. Most of the MRSA isolates were collected from blood 20(45.45%) followed by pus 14(31.81%) and urine 10 (22.7%) correspondingly while the highest prevalence of MSSA was in pus samples 26 (46.42%), and were same in the samples of blood and urine 15 (26.78%). MRSA was sensitive to Amikacin (95%) and Vancomycin (86%) but resistant to Oxacillin (100%) and Imipenem (82%). MSSA was sensitive to Oxacillin (100%) and Doxycyclin (86%) but resistant to Ciprofloxacin and Oflaxacin (64%). All the isolates were sensitive to Amikacin, Doxycyclin and Gentamicin .Frequency of S.aureus is common in clinical samples of patients at Abbottabad and these were momentously resistant to frequently prescribed antibiotics, so, anti-staphylococcal antibiotics correct use is crucial.
Introduction
Staphylococcus aureus is a Gram-positive bacterium that reside upper respiratory tract, mouth, skin and conjunctiva and the major source of both nosocomial and opportunistic infections. It has the potential to develop resistance against antibiotics by several mechanisms including, inactivation by the enzymes, by variation in target site, and antibiotic trapping [1] . Due to these reasons it results in soft tissue infections, bone infection, skin infection, urinary tract infections, pneumonia, both in hospital settings and community [2] . This pathogen also form biofilm in wound which is challenging to treat [3] . It produces alpha, beta, gamma and delta hemolysis [4] .
Methicillin Resistant strains are frequent cause of hospital acquired infections and are responsible for illness and death [5]. It was first identified in 1960 and was documented b-lactamase resistant and recognized by British scientists in 1961. The first MRSA in US was known in 1968 [6] . Due to misuse of antibiotics the predominance of MRSA has increased in medical care units which has resulted massive incidence of mortality and morbidity through the last two decades. Due to MRSA Approximately ten thousand and nine hundred deceases annually have been described in the US, more than those due to AIDS. Its toxicities can only be cured with certain categories of antibacterial agents. [7] . The incidence of MRSA differs among countries and has been reported all over the world. As compared to northern Europe its incidence in Pakistan and India is higher [8] .
In 2007 A study reported 42-51% prevalence of MRSA [9] . A comparable study from two hospitals in Rawalpindi during 2011 presented MRSA value of 53.3% [10] . Its prevalence and antibiotic resistance has created tasks for clinicians and the treatment of common infections have become problematic it takes lengthier time to control the infections triggered by risky bacteria [11] . Antibiogram is better process than molecular techniques as it is very simple, effortlessly accessible, having low cost, and carried out without any trouble .That is why when there is unavailability of molecular methods microbiologists and chemists practice it as a mention guide to clinic particular or public specific resistance pattern [12] . In Europe this method is still used for the epidemiological researches of MARSA [13] . Susceptibility of bacteria to medicines fluctuates from area to area, this research was carried out to evaluate the occurrence of MRSA and MSSA and S. aureus and of antibiotic susceptibility to the repeatedly recommended antibiotics in Ayub Teaching institute.
Materials and methods Study area
This study was conducted from September 2018 to May 2019 at Ayub Medical Complex, Abbottabad, Pakistan Samples Collection A total of 600 medical specimens including pus, urine and blood collected in sterilized bottles and swabs and processed in microbiology laboratory at Ayub Medical Complex Hospital, Abbottabad Samples culturing All the samples were cultured on CLED, MacConkey, and Blood agar (Oxoid, England) and incubated for 24hrs at 37°C. 100 S.aureus isolates were recognized by performing Standard microbiological techniques such as, Gram staining and biochemical tests.
Antimicrobial susceptibility
To determine antibiotic susceptibility S.aureus were Sub cultured on Muller Hinton at 37°C for 24hrs and disc diffusion method was used as per CLSI standards. Antibiotics used in the study Levofloxacin(30µg),Ciprofloxacin(30µg),Of laxacin(30µg),Erythromycin(30µg),Doxycy clin(30µg),Gentamicin(30µg),Amikacin(30 µg),Cephradine(30µg)Imipenem(30µg),Mer openem(30µg),Vancomycin(30µg),Amoxici llin(30µg).Oxacillin(cefoxitin 30µg) were used for MRSA screening. The zone size greater or equal to 21 mm was dignified resistant and a zone size greater than 22 mm was dignified susceptible. Isolates were considered as susceptible, or resistant according to CLSI guidelines. As a control Staphylococcus aureus ATCC 25923 was taken.
Results
A total of 100 S. aureus isolates were explored of which 40(40%) were from pus, 35(35%) from blood and 25 (25%) from urine. Among these 100 samples (n=100) 44(44%) were resistant to oxacilin (MRSA) and 56(56%) were sensitive to oxacilin (MSSA). Out of 44 MRSA isolates 20(45%), 14(31.81%) and 10(22.7%), were isolated from blood, pus and urine respectively. On the other hand out of the total 56(56%) isolates of MSSA the highest prevalence was detected in pus 26 (46.42%) followed by urine 15(26.78%) and blood 15(26.78%) respectively ( Table 1) . Antimicrobial susceptibility profile of staphylococcus aureus Antibiogram of Staphylococcus aureus was studied. All isolates were from patients' clinical specimens (mainly pus, urine, blood) and were evaluated according to CLSI guidelines standards. S. aureus isolates were sensitive to Amikacin (86%) followed by Doxycyclin (78%), Vancomycin (76%) and Gentamicin (72%).While resistant to Oflaxacin, (76%) followed by Ciprofloxacin (68%) imipenum (62%) and Erythromycin (54%) respectively as presented in the ( Table  2 ). The antimicrobial susceptibility pattern of antibiotics was further explained between both MARSA (resistant to oxacillin) and MSSA (sensitive to oxacillin). Antimicrobial susceptibility profile of MRSA and MSSA MRSA isolated from different samples were highly sensitive to Amikacin (95%) followed by Vancomycin (86%), Doxycycline (68%) Gentamycin (59%) and was resistance to Oxacillin (100%) Imipenem (82%) ciprofloxacin (73%), Oflaxacin (71%), Erythromycin (68%), Amoxilin Levofloxacin (64%) and meropenem (59%) respectively. MSSA exhibited significant sensitivity to Oxacillin (100%) followed by Doxycycline (86%), Gentamycin (82%), Amikacin (79%), Vancomycine (68%), Meropenem (61%) and imipenem (54%) and was resistant to Ciprofloxacin and Oflaxacin (64%) and Cephradine (50%) respectively as presented (Figure 1 ).
Discussion
The purpose of the current research was to evaluate the antibiogram of S. aureus from clinical specimens at Ayub Medical Complex. Abb0ttabad Pakistan. Maximum S. aureus numbers (40%) were from pus specimen. This is similar with a former study done at KNH [14] . A research conducted to determine the antimicrobial profile of S. aureus strains isolated from patients in Iran, most of the isolates were from blood specimens (29%) [15] . other investigation carried out on prevalence and antibiogram of S. aureus from clinical isolates in Nigeria revealed a mainstream of the isolates were from urine (76%) [16] . Prominent number of S. aureus isolates from pus may be due to exposure of wounds which makes them more predisposed to infections and poor hygiene. S.aureus isolates were sensitive to Vancomycin and amikacine this findings are also in agreement with the results of Wankhade (17). In our study, MRSA was tested using Oxacillin screening. MRSA isolates were resistant to Imipenem (82%), Ciprofloxacin (73%), Oflaxacin (71%) and Erythromycin (67%). This is reliable with previous study completed at Ayub Medical  Complex [18] . This may be due to the misuse of these antibiotics in daily practice at local hospitals. In our study 14% of MRSA isolates were resistant to Vancomycin. This result is somehow greater to a research in Iran which revealed 5% of the MRSA isolates were resistant to Vancomycin [19]. In the existing study MRSA was most common in blood (45.45 %) parallel finding was also detected earlier in study done in Lahore [20]. Although methicillin resistance and resistance to novel beta lactam antibiotics is due to mecA gene and its exhibition [21]. The study evaluated that furthermost potential drug against MRSA is Amikacin (95%) followed by Vancomycin (86%).In the current study on this basis of Oxacillin (0%) sensitivity MRSA and MSSA were distinguished which is almost same as the study completed in KNH [14] and Iran [22]. This study exhibited that MSSA isolates were resistant to Ciprofloxacin (64%), Oflaxacin (64%) and fruitful drug against MSSA is Oxacillin (100%) followed by Doxycycline (86%), Gentamicin (82%) and Amikacin (79%). The study demonstrated that the isolates of S.aureus were mostly sensitive to Amikacin (86%) followed by Doxycyclin (78%), Vancomycin (76%) and Gentamicin (72%). On the other hand the S.aureus showed significant amount of resistant against Oflaxacin, Ciprofloxacin and Imipenem. 
Conclusion and recommendations
Present study investigated that Staphylococcus aureus is one of the most vital pathogen isolated from most of the clinical specimen like pus, urine and blood. All the isolates were sensitive to Amikacin, Doxycyclin and Gentamicin. Hence endure the choice for S.aureus. It had also shown multidrug resistant pattern. So, systematic antimicrobial susceptibility surveillance is vital for area wise observing of the resistant pattern. This will be beneficial to realm the efficacy of antibiotics for healthier patient management. There is need for further exploration to evaluate the genes accountable for resistance and epidemiology of multiple drug resistant S.aureus and MRSA. Some information such as date of collection, patient age, gender, clinical information, prior antibiotics use and period of patient visit in the hospital were omitted. 
Authors' contributions

